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ffl^iB^'^-■+^*^^-^tr;^$:^'>i^ 50-10 10 

Ml e;^'^-- ^*ig^br S:^'>A50-70 M«% , g 
<W5 0-3 Oa«%i:Mi!Sa)^Jt*>(^^:S-b7 5 -y 

■fe 7 s -y I. c t s-itafc 1 x(i 2 

tlS*iS4 ] IfriS-lr -y ^ffiSrg^MST'M?! 

[ff*^5] Mie-fe'yi?-*^, a-fi:r;PS-'!?A5 0 

-90**%. S-fMS5 0-101:«%i:m^SjSili: 

*^ ^. ^: § -b 7 5 -y ^ M^*t'$) ^ >r fc ^ ^ t -r I. if* 

[0001] 

^ ^-¥<rymmizm\^^tii>m.i\Lrii'^-^i.w&^ 
(^^-ji'mzmth. 

[0002] 

[WmSffit ^<7)Pl|i^.] M-fLT/PS -'^'AJififS^tt 
^-i/'^yN-V-^^-f ;t-h'^iOSKi: tTfflV%S^fctc 

[0003]>ICOJ:9 ^SrS-ftT/L- S I^mWii, Wf: 50 
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izh-^xM. \XY\,zmm-hi.of,zLxmtr)Vi=.^ 
[0004] {^\<r>m^m)m3i,zm.^(r>m\LT)v^ 

h 1 1 Srg-fMSMco-fe 7:^-1 2-Ci^;^, ^--tC^t 
I'-'T. -«tl 7 00-1 9 0 0-C-r'MfiSttrSteLT 

[0 00 5] L*^L^A«<b, M^k;r;us-'>A<7)^'i;- 

yi^-M lcOM«fflK(il 7 0 0-1 90 OrtS 

hnm%\,z±^<w^i^i,^hff)x\ m^m/mi%^z 
^^tix\'^mm^^t'mtx't,i^'}-yi^-h 1 1 
(r)>mm^\.z±tt£m^^t. MfbT/PS-'^A^K 

{mm ^ZR*)^^y-y^A<^tfz'0. «Jg^^tC=5r 

[0006] {m2cr)mkm) ^zx. mitT)Ui-'y 
Ao/'j-yv— hi ii7)M^B$(cfetti.)g3a{o#ffl^ 

x-M 1 $-S'fkryP5-'>A|?(7)MfSffl^ 1 3 a.m 

mishib^i^Kci^^i smzunixm^thU'm^ 

^m^ixXi^h (^^^¥1-24 184 9^^^) . 
[0 007] L*^L^r*>'(b, Z(7)i]mXii. ^O-yi^ 
-h 1 l*<™^^{ct6j^$ixTt^^t^7ti6, MMB^tcS 

{br;i'5-'>AS«{c^'5*^'4t:Tv^yc. tfz. /'J- 

> i^- M 1 1 3 a t LT V ^ 
«fi!tffl^l3ai:igttL-CV^|,ffic7)^^Ba§7t' 

[0008] {f^3C0^^m) tfz. ^'J-y->-hl 

i<7)i§3a(5^«HS\$— h 
1 iSr^S^ici^j^l-lxifctcio-cRO^Kit-ri.c: 
b^smtL. ia5{c^-rj:at, s-ftr/ps-';7A<7) 

i/ij-yv- M lcOjfHt::ffia$nJtg^l:T/l'5-'> 

A<7)^^ U - y^Jg«£*^ S:g:^}gc7)X'<— If 14^4 

-1 5T■«^TM)S-rl.*stffl*^^lT^'»^ 

3-5 3 7 6^^fS) . 

[00 09] L*^L^*^'^>, vISDSjt^rffitii, M)£<7) 
JgtWiJffl^tl=5rXA^— 9-1 4«MM«s*J^}lt&c7)-c 
nxh«tc^&tV^aXs&>'*oy::, ^/t. X'"?.-- 9-1 
4*<MM^CIRffiL, X'^— ifl 4ra«S*<^t.ScO 
X\ i/'J-Vv— hi ltOigHc7)#Hm^SJffll-ri.>Ii: 
*iT-#=5r<'5:0, dco^*, mt7>\^Z~^J^mmz 
^'5-yi?*-mL/t'3-ri.. ^(btc, 
^U-yi^-hl lcr)±T^mts't y^-l 3ifmj- 
)V 5 AST'S!) Sii^tti, m.m^^z^ t ^TSffiO/c 
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[00 103 
[00 11] 

izmi. m!S.-tK^mitT)i^-^M,^msi,<r)mmi,z-t 
ys.-y ^m<^x^-^iRm Lx ms.\tr}v s --^a 

0-1 0 0M%, g«^5 0~0*«%tMfeffi)S'l 

tt^t^ts:h^7i-y'?^wx'hhzbmWi}iLx\.^ 
[0012] mioi^mzx hm.itriV'i-^j^m^w 

^mtT)v^-^ j^mBShffi^mi.z-^^y ^ y'^m<7)x^ 
-^^WMLx'^mmi\:TJi'i-^M,i&m&i:m^. z 

V ^mco-t •y^-x'm^x'mmitTJu s -^yj^^ms, 
im.i-h^it7)\^i-^2.mii^(r)mmifmizm^ 
X. msix^-^tm-itTJi'i-^j^do-iomm 

%, S'fbfi«5 0-3 0!l«%tM^KjSi|fcA>/i,=3rl,-fe 

[0013] ±ie-fe -y^-t L-cji, mimm^:^.^^ 

is-b-y^-t Lxii. mm^m^mmx^m^tifcimit 
7)i'i-'yAWi.x'h^\>\ 

[00 14] *l,V^{i, ±ie-b-y^-i;LT{±. ^^tT 
/U^-r^ASO-gOSi^, M-fM^SO-l OS* 

[00 15] 

mi>zmmrr^x^-^^<fztimmcr>{><r>i:4:^m^ 
^fz t, oT'j) o T t , mmizx^-^mzimti^m. 

•f S!S^t*^*^>'\ Z<r>tzib. Z(r>Xot£X^-'1-t->zy 
5 -y^'^^7)-fe.y:?_X-g{bT;^5-'>A^^^,2:H^•C• 
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~^M.mmmzti)'^x'^h. 

[0016] ZCDX^-^t LTJi, a-ftryl^S-'^^A 
5 0-7 0M%, g-fM«5 0-3 0M%i:M^B(J 

<. a-fkr;US-'>Acom*^9 0fi*%lil±{c:5:l.i 
a'fl:r/P$-'>A^<<:lc^7 7'y^'*5^Lfv;')- 

10 i}^-otz. 

100 17] tfz. -m^^tltz^y 5 -y 

-iooM»%, mitm5o^omM%timmmt 

;c*^rJBiOt<7)S:42ts:^-^-ti-;ttiO-CJ>oTt, 

i,zx-<-^mzf$^^<^ti>^iim^\ ^-^x. z 
«M«cc7)K 0 1 mm ^i'b^Ktizt^n'^h. 

20 [0018] lij^h. *^BSco:^rffiCfcV^r(i:, ;<7)<i: 
•y^*MM*<7)^'^— S -y ^'M^f!|5C0;^'<— t 

{i- -?-«0fem4t^C-fe7S-yi7m«s(7)X'<-t^iEik 
l,z-thZt^j:< , <J:[Hl»cOM)SB#t;?,'^— LTft 
ffl^l.^t*^'T'^S. S!oT, ^'ftT;P5-'>A^p°p 
c^^f£>' ^' -y i-mzmtz ^X'^-tf l)!£>^*>'^ < , 
1 m<^X^—>ri-ty 5 y ^'*M^i*^0«.^jf)><;5ftffi L 

[00 19] -U. g^l:r;PS-'>Ac7)-fe.y:J'-Jffiv^ 
S i; -b -y ^ - 1 -fe 7 S -y ^' MSSft t cora tSi«*<^ 1 1. 
g-fMSS<7)-fe'y:?-S:fflv^l.>IttcJ:-?T-b7S 

•yi^m^wk(^mmm±tiztm'^. R*)tm 

[0 0 20] tfz. -tyi y^^ii^tcnmmm^t 

40 h^-y^^-mmrm^m-immmt-ttLii^^^cox'. m. 
itriv s :i AM^Hs imimmx"m. Lfz^-y^-^ 
m^-^xmrnm^x'th, 

[002 1 ] hh\^\i. g'fbT;US-'>A5 0~9 0a 
MSB, S-fl:«5 0~l 0fi»a5tMSSaj^Ji:*»4>^^ 
-b7$-y^MI£(**-^>^l.-t:-y^-SrfflV^t:i>, -fe-y:? 

-t-^yi-y9m^{i^tmMm±x'^h, 

[0022] 

[HSfeWl *J%HSio:^ffi{ij:o-ca-fi:ryu5-';7A^± 

50 §{tT;U5::^'>A^^p°pCOjgH2:a-fbT;P$ 
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-^i. ( A 1 N ) mm.imm ( b n > ^^■9tt -rh 

[0023] flEffl-rs;^'<-^f{i, -t^S y:? 

[0024] -r^^b*) , -fe 7 5 'y ^'*MIS^l50;?.'<.— 9- 

c7)^Wi, S^k7;us-'i7A5 0-7 0M%, g^b 

ffl^5 0~3 Om&Xt'J'^icrimt^ y h 'J "^A ( Yz 
O3) ^«OMI^Kjffli:*>'^^SttfOSr«ffl-ri.. ^mco 

i: , -b 7 S -y ^mmmz^y y9tt^m. Ltz 0 LT^^ 
iPn/fj^'l^^-r ■!> t7)T- , W.i\L7)V $ Aomtl 7 0 
%i:XfmtL^\ tfz. a««*«5 0««%J;Ot 

[0 0 2 5] ^/C. •t^5 y^M^«c<7)>^'<— 
SJi^tcti, Hr^ S -y 9^m.^W^ 0 tJ£lffl<7)fflfig^7) 
tc05rfflO^cIt;^<T'#, M-ftT/US-'I^ASO-l 0 
0M%, a-fMS5 0-0M;%i:i!'-«(7)i!ft-^ y h 

T, 5 •y^M^fi|:<7)X'<,-HfcOJg-&ai, MtT/P 
[0 0 2 6] $^>lc. MLT/US-'^AM^frtcT)!!* 

^MM«^-b'y^-2:ffl(,^sfcj:v\ g^br/i^s-':?^. 

co-fe-yiJ'-co^tcti, M^$ixy::-fe7 5>y^^«ci: 
tf . -fe 7 S -y ^'«tSgf*i:<7)ffii»$:|5feiJ:tl. ; b 

[0 0 2 7] h^^^ii. s-fi:r;i'5-'>A5o~9 oa 

a«»5 0-1 oa»%i:M^S)^|p|t*><b:5:l, 
•y^'M*S«S-fe-yi?-t LrfflV^Tt. -fe5$-y 

im. z<r>-t'v9-<7^mm\bLx. mLLXott 

[00 28] L*>LT, ^^iCJi, 112 (a) (b) 

«0-b y^-3<?)JitCg&, g{l:r/l-S-n7A^Jgp°nl<7) 
ISHCX'^-Hf 2 ^EaLT^-fl:r;US:i';7A^p°pl 

C $ f> (cM-ft«^W-b: -y ^ - 3 SrS^a , ^ cOlt^T'^ 
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[0 02 9] ^oL-CM^Lipfcfl.M^kr/US-';' 
L?tf^coa-fl:r;P 5 :^ Ai/ 'J - y^jgfilsfj, -^r t J: 

^m.wx'h-yxi.iu. -ttchh, if%mi.zi.hm.ik. 
^zm^-r, =fmmL(nmzi!^m.-th^-^x'h-^xi:,x 

10 [003 0] >rc7)J:dtcLTa^k;7;l^S-'!'A^J!,$r 

x^-^x'mA,x'm.-ttnt, A:^<r)wmii'tzx^ 

=5:^^ff^^: 5 S -y 9 m^^l^^mUt h ^ i: *>'t'# I. . 
[0 03 1] i/i, ^'<— ti: LTJi, ^^7S•y^?*^ 
mW.<r>x^-^X'i^-^yiy9m.^^<r)X^-^X'{)ii 
<, L*^i>, •fe^S-y:?M^(i|cc7)X'<— tc7):trAiff^ffl 
20 ^mti^^\^<nX\ -fe ^ 5 y 

Uicox^-^^m^'xmitTii^i -"yj^f&m&imf&i- 

[ 0 0 3 2 ] OT, ^mMcommmmm^mmt 
30 ttciKBfl-r^, 

1 ) TMcom 1 tci3V^TllJlfi« 1 CO rx'^- 

•^j laic^^iot, g'ftr/i^s-'^A (A 1 N) 15)* 
i 5 omM%bmimm ( bn ) 5 omM.%<r>m 

^Tlg-^L, $ ^,lC^C7)ig^15)5|5(Cig-ft^ -y h 'J 
( Y2 O3 ) f;)*?: 1 aft%<OSi]^ (l«!ot: , A I N t B 

■nWUyy-^Mt. ^ix2riiMLTff$0.6 5m 

( 0 0 3 3 ] ^ir^t', :i<r)y*)-yi^-v<7)-^^^m. 

40 6 2mm, fi|3mmi7):R:^rjetfI*>^#, ^'J-yi^- 

[0034] ±ti^U-yiy-h<^m*)cr>U^^: 
if7 0mm, fi|7 0mm{Ci!tlO«tlT^ftV^f,!t^, .5•^^ 
-fill 01X-:f^SiaTffi^?-tt;t. ^coffitftt:?:^^* 

icfcv^T 5 5 o-c-c2B#^i!i»ra lxju yy-^mw. 

'mM:^fz\k. '^%ii7Mm%^^Zii\^X 1 9 0 0°C-C 
5B^[aMfi£Uc. ^aLTitfc-t:7$ y:?M^f*5:#l 
0 0 OW^^O-ty H'<-yN°-T'*ffiWSL, • «l# 
6 5 mm, Jf? 5 mmc7)jE:^rm«(Cff^S:Si, -fey^ 
50 -3^f^L/t. 
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[0035]-*. M-ft:T;i^5-'>A^*c 1 mm%cn 

[00 3 6] Zff)y<J-yi^-hiikcr,tt(7im. 

±E-b y 3<7)±ffi4'*^t>N'-^ yy-^mwL^ -^tz 
yu-yi^-h^^aym.^tr/i-i-'yi.&ms,! s-asm 

xj<^ yy-^m^^^fz^'j-yi^- h^(Dx^—>r 

^-3i:m-^fz. z<7)m^x'mm/fxnm%'i'izh\,^x 
1 3 0 o-cT' 1 B#ra. mit7)\^i~'^j^m^& i st/x 

L:.|>C:i:$-|iejl:tl.!t46T'S>.?.. 

[0 0 3 7] 02 (a) (b) {CiK-ri:3(C, 

x'^^-- 1 2 1 [5I-ffl^S:^r■t^±ie^: •/ 3£7)±ffltc 

4:^cr,X^-'f2l,zX'^X'^m<^^j:^-^Xol,zmi^. ZiX 
e^<7)±.l,Z^ t,l,z±ii-t -y ^- 3 Sr^-frTg^bT/l^S 
A^ff^fn 1 Sr^^jt L, Zcr,^mX'm.m^l>Zi6^-^X 1 8 5 

o'CT'5B*H^j«L, mti-imitr/i-i-^j^m^ 30 

[0 0 38] (l|]|feM2)||]5SI?iJli:[S)«tlL-dl)i 

micr)x^—t2bm-m^. n-^m<^y')-yi^- 

A^j^fp 1 fc LT , mmm 1 T-fflv^-tcot i5i-«, isi 
-^ffito y^)-yi^-h ^(Dm^tTJU s - ■> A^p°n 1 

[0039] z<Dm. mmm 1 tm-^n-x'^u-yi^ 

- h ^cm.\Cr)V S A^Jgq^p 1 'J - y V- h 40 
:K<7)X'^-Hf2$-i^^NM>'r-3i!iaLJt. OV^T\ 01 

9i^\,z)U yy-^m^^-^fz^v-yi^- httJOMft 
tzyo~y'>-h mx-^—>r2 ?:mmm.hxm. ^ , 

^ (yl,zzti(:>c7)±l,zt TfigRcog-fLiB^gW-b 7^-35: 
[0040] $^>{2, 112 (a) (b)t^-rj;at, 50 
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7filI<7)g-ft«S<7)-b -y ^-30±ffitf'ilffi^$^I3t 

1 mnimj'}^ 5 A^jgfp 1 , M-ftryp 5 - 
A^fp 1 cOJiH5:?-liM^$ il^c 4 sIsct)^^^— ^ 2 

wmmmw^"^ ^9-3 ^m^xmcriv s -'^ a 
WiMffni^¥i±L. z<omi^x'm.\tT)v^=.^Am^ff^ 

fz. z<7)t^(mimmi. mmmitm-^wx-m 

[004 1] {^mms) :iF-m.<niLmzii\,^x\±, 1. 
%mmm 1 co^MBsmswsg^f htitz^ y^-y9fm 

^ffix^-^2^m\^tz, tfz. Mt;r;us-'>Ai£jg 

ffalCO^m&lZli, X^-^2tWi-mt.Cr)-t ylSf- 

3. t^j:bh. mmmix'm\'^fz<r>tmt-t-y9-^:m 

ioo4 2]mitT)i-i-^Ai&m&itLxii. m 
m 1 i,zti^-^x'i%hhtz^mmmk<r>y >)-y>—h^<^ 
m-it7)}^s.~'^Am&imiMUz, 't^j:hio. mmm 

ItfcV^T. y'J-yi^-h^(7)X^~^2t^izm^^ 

^yr-^m^ti, $<^ic, i'mm'^^tifzm^t7/ii 
-^j^mf^sh itnt i^comm uz. 

[0043] ClOflfc, 112 (a) ib) l,Z7]ki-Xol,Z, 

x^-^ 2 1 isi-ffl(££o±ie-fe 7^-3 <n±M^zm% t 
fzi-mmkco 1 tx<7)mi\:7>ui-^2.fm& 1 Srs 

g^br;l/S:^'>A^^di?.l^)aH&-fe7 5'y7M^ 
ftcO 4 :;^(7)X^--t 2 1 J: -5 r P^racT)^!- ^ i a tH^^ . 
>Iilf>c7)±{-$ ^,t±ie-(: >y ^- 3 ^rm-ti-Cg-fbT/l-S 

~^Ams, im±L. z cDii^mx-mmm 1 1 lai-^ 
mz}iK^xmit7)Ui~^j^mshim^i, mt 
t^mt7>ui-^Ammmz. 
[0044] immmA ) *^coigtcfcv^T(i. ± 

«j<7)X'<— t2S:ffll,^!t. tfz. ^-y:9-3ttXI,i. 

i^m&<Dmitwmm.im^^fz. ^ts:h-h. mmm2x 

[0045] M^tryb s A^j^p°p itLxii.mm 
m 2 cfc V ^xm^i^tz^mmkin y^j-y-y-h ^com 

it7>U5-^M.m&bJflit{><^mmLfz. -t^j:h 

*>s M^m2iz)5\^x. yv-yi^-h^cr>x^-^2 
bmzm^u yi^~mm$ii. $ t,iz. yy-ik 

cnx^—f 2 b MMcr)mmmm<r)-t -y - 3 $rfflv 
^fflM^?ix/iM^bT;l'5-'>A^p°pl i:|5lbt><7)2r 

[0046] ^cot^. 02 (a) ( b ) tS^-f J: 3 (C, 

^t^cT) 1 itkff)m[:7Ji' s --^^ AB!tBp°p 1 ^ a # . ^-fbr 

lU^~^A&m& 1 «iggB^-fe7 5 -y i7^^fl5C7)43is:tO 
x^-- r2tcJ;^Tt^:S<^=5ri''>i: o(cH^, c:ii^>«± 
{C$ rUBRoM«S^<50-b y 3 i:U^XW.^t7 
A^Jgn^n 1 ?:**ih Z <r)mX'mmm 1 1 |5l 



5/18/06, EAST Version: 2.0.3.0 



9 

[0 04 7] (mmm5)Tiicr)mii>zii\^xmmm5 

cr> ^x^-^i wc^-fiatc, M-ftr;WS-'>A (A 

1 N ) f^*^ 7 ommxtmmm ( b n ) 3 o 

h y A ( Y2 03 ) mi: 1 M%c7)|iJ^ ( oT, A 
1 NtBN<7)?I^SJ*9 9SS%) 

[0 048]ov^-e, <rc7)^^u-yi^-h<7)-iig^$:ig 

6 2mm, ei3mm(7):ft:^rj^tct7*>fel^ . ^U-Vi^- 
[0 04 91 ±ie^'J-y>— hcoS0(7)gS^S: 

ii7 0mm, mi ommizmi omiibm^fzm. mm 

m 1 |l]-i7)^ftTT'|iI«fcE« . 

[00 50] tfz, f-msS.mirii/^j-yi^-h^ffim 
itrjv 5 -'^Amiffu 1 1 LTJi, mmm i •cffli.^/co 

[005 1] z<^m. mmm i fciHi-^o^frTT-, ceo 

y - > h «<7) ^ s £7)X'<— 9- 2 ^ |5lB# tffij.' x'-f y 

r-3!aiaL:t, ov^T', HltC^-tiat, X'^— if2 
i: Pl-a)S;2:^-ri.±ie-t: •■/ ^- 3<7)±E**^t::>'<^ 

yr- s- ^fiit § -ti-Tt / y - y j^- h ttcoa-fbr;i- s -n? 

(>co±i,zi>x^-^ 2 b |5i-fflfK£0±ie-t '■/ ^- 3 
[0052] ? 112 ( a ) ( b ) tc^-ti a (c, 

X^— 1^2 fc lB]-a^^*-t |,±iS-b y 3«±ffit: 
42|s:i7)X'<-Hf 2(cj:')t"Rgira<^^V^J: 5(cffl;^, Jlil 

c><r>}jiz^ ^>t±ie-fe -y ^- 3 ^wtxmcTtv^-^ 
A^jgp^p 1 L , cnimx'mm 1 1 m-co^n- 

(*iit«6) iijs^j5ti3i«cLr, mmm5(Dx^- 
^2tn-m.. (5]-i-&<7)^y-yi^-h«cox'^- 

V^Tt, S^c. ^-HM^Hifoa-fLT/l^S-'^/AfiKjefpli: 

tT , mmm i •c-fflv'./tcTJi: ii-ffl^. m-^(r>^^u 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation, 

LThis document has been translated by connputer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It faces calcinating the alumimium nitride mold goods of the shape of sheet metal 
which uses alumimium nitride as a principal component. Arrange the spacer made from a 
ceramic around the alumimium nitride mold goods which should be calcinated, and the 
alumimium nitride mold goods concerned are surrounded. In the manufacture approach of an 
alumimium nitride sintered compact of calcinating the alumimium nitride mold goods 
concerned on both sides of the upper and lower sides of these alumimium nitride mold goods 
and a spacer by the setter made from a ceramic The manufacture approach of the alumimium 
nitride sintered compact characterized by being the ceramic sintered compact with which said 
spacer consists of 50- 100 % of the weight of alumimium nitride, 50 - 0 % of the weight of 
boron nitride, and sintering acid. 

[Claim 2] It faces calcinating the alumimium nitride mold goods of the shape of sheet metal 
which uses alumimium nitride as a principal component. Arrange the spacer made from a 
ceramic around the alumimium nitride mold goods which should be calcinated, and the 
alumimium nitride mold goods concerned are surrounded. In the manufacture approach of an 
alumimium nitride sintered compact of calcinating the alumimium nitride mold goods 
concerned on both sides of the upper and lower sides of these alumimium nitride mold goods 
and a spacer by the setter made from a ceramic The manufacture approach of the alumimium 
nitride sintered compact characterized by being the ceramic sheep sintered compact with 
which said spacer consists of 50 - 70 % of the weight of alumimium nitride, 50 - 30 % of the 
weight of boron nitride, and sintering acid. 

[Claim 3] The manufacture approach of the alumimium nitride sintered compact according to 
claim 1 or 2 characterized by being the ceramic plate with which said setter uses boron nitride 
as a principal component. 

[Claim 4] The manufacture approach of the alumimium nitride sintered compact according to 
claim 1 or 2 characterized by said setter being the alumimium nitride plate covered with boron 
nitride in the front face. 

[Claim 5] The manufacture approach of the alumimium nitride sintered compact according to 
claim 1 or 2 characterized by being the ceramic sintered compact with which said setter . 
consists of 50 - 90 % of the weight of alumimium nitride, 50 - 1 0 % of the weight of boron 
nitride, and sintering acid. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of an alumimium 
nitride sintered compact. Speaking concretely, being related with the manufacture approach of 
the alumimium nitride sintered compact used for the substrate of a power diode etc., for 
example. 
[0002] 

[A background technique and its trouble] Since alumimium nitride is a thermally conductive 
large ingredient and its divergence of heat is good, stripping of the heat generated with the 
power diode etc. can be efficiently carried out by using as substrates, such as an IC package 
and a power diode. 

[0003] Such an alumimium nitride substrate is manufactured by calcinating the green sheet of 
alumimium nitride, as it explains below, if it is in the former. 

[0004] (The 1st conventional example) An example of the manufacture approach of the 
conventional alumimium nitride substrate is shown in drawin g 3 . If it is in this manufacture 
approach, the green sheet 1 1 which uses alumimium nitride as a principal component is 
inserted by the setter 12 made from boron nitride, and, generally it is calcinating and 
manufacturing at 1700-1900 degrees C in the furnace of the inner heat type which has internal 
insulation made from a carbon heater and carbon. 

[0005] However, the burning temperature of the green sheet 11 of alumimium nitride was as 
high as 1700-1900 degrees C, and since the sintering process of a green sheet 11 received 
effect in the ambient atmosphere in a furnace greatly, in the periphery part and the interior 
which are put to the elevated temperature and the ambient atmosphere, the big difference in 
the sintering condition of a green sheet 1 1 arose, and it had the problem of curvature and a 
crack having arise in an alumimium nitride substrate ( sintered compact), or become poor 
sintering. 

[0006] (The 2nd conventional example) The method of holding a green sheet 1 1 in the 
container 13 which consists of base 13for baking a made from alumimium nitride and lid 13b, 
and calcinating it, as there shows the ambient atmosphere of the circumference at the time of 
baking of the green sheet 1 1 of alumimium nitride to drawin g 4 for the purpose of keeping it 
constant is proposed (JP,1-241849,A). 

[0007] However, by this approach, since the green sheet 1 1 was not restrained by the plane, 
curvature had arisen in the alumimium nitride substrate at the time of sintering. Moreover, 
since only one side of a green sheet 1 1 touched base 13a for baking, there was a problem that 
only the surface roughness of a field in contact with base 13a for baking became small, and 
the surface roughness of the sintered alumimium nitride substrate differed greatly by front 
flesh-side both sides. 

[0008] (The 3rd conventional example) As shown in drawing 5 for the purpose of preventing 
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curvature by keeping constant the surrounding ambient atmosphere of a green sheet 11, and 
restraining a green sheet 1 1 to a plane again Four green sheets 1 1 are surrounded combining 
the spacer 14 of the rectangle which consists of a Green Plastic solid of the alumimium nitride 
arranged around the green sheet 1 1 of alumimium nitride. The method of inserting and 
calcinating these upper and lower sides by the setter 15 who consists of sintered compacts, 
such as boron nitride and alumimium nitride, is also indicated (JP,3-5376,A). 
[0009] However, by this manufacture approach, since the sintered compact of the spacer 14 
which is not reusable at every baking arose, there was a fault of becoming cost high. 
Moreover, since a spacer 14 contracts at the time of sintering and a clearance is generated 
between spacers 14, it becomes impossible to control the ambient atmosphere around a green 
sheet 1 1 consequently, and curvature arises in an alumimium nitride sintered compact, or a 
crack occurs in it. Furthermore, when the setter 15 who inserts the upper and lower sides of a 
green sheet 1 1 is a product made from alumimium nitride, the alumimium nitride sintered 
compact and setter 15 who are calcinating for the liquid phase produced at the time of baking 
weld. 
[0010] 

[Problem(s) to be Solved by the Invention] The place which this invention is made in view of 
the fault of the above-stated conventional example, and is made into the object has little 
curvature after baking, and generating of a crack, and they are for a front face to manufacture 
a smooth tabular alumimium nitride sintered compact by low cost. 
[0011] 

[Means for Solving the Problem] The manufacture approach of the alumimium nitride sintered 
compact by the 1st invention It faces calcinating the alumimium nitride mold goods of the 
shape of sheet metal which uses alumimium nitride as a principal component. Arrange the 
spacer made from a ceramic around the alumimium nitride mold goods which should be 
calcinated, and the alumimium nitride mold goods concerned are surrounded. In the 
manufacture approach of an alumimium nitride sintered compact of calcinating the alumimium 
nitride mold goods concerned on both sides of the upper and lower sides of these alumimium 
nitride mold goods and a spacer by the setter made from a ceramic It is characterized by being 
the ceramic sintered compact with which said spacer consists of 50 - 1 00 % of the weight of 
alumimium nitride, 50 - 0 % of the weight of boron nitride, and sintering acid. 
[0012] The manufacture approach of the alumimium nitride sintered compact by the 2nd 
invention It faces calcinating the alumimium nitride mold goods of the shape of sheet metal 
which uses alumimium nitride as a principal component. Arrange the spacer made from a 
ceramic around the alumimium nitride mold goods which should be calcinated, and the 
alumimium nitride mold goods concerned are surrounded. In the manufacture approach of an 
alumimium nitride sintered compact of calcinating the alumimium nitride mold goods 
concerned on both sides of the upper and lower sides of these alumimium nitride mold goods 
and a spacer by the setter made from a ceramic It is characterized by being the ceramic sheep 
sintered compact with which said spacer consists of 50 - 70 % of the weight of alumimium 
nitride, 50 - 30 % of the weight of boron nitride, and sintering acid. 

[0013] It is suitable to use the ceramic plate which uses boron nitride as a principal component 
as the above-mentioned setter. Moreover, as the above-mentioned setter, the alumimium 
nitride plate covered with boron nitride in the front face may be used. 

[0014] Or as the above-mentioned setter, the ceramic sintered compact which consists of 50 - 
90 % of the weight of alumimium nitride, 50 - 1 0 % of the weight of boron nitride, and sintering 
acid may be used. 
[0015] 

[Function] The spacer of the ceramic sheep sintered compact which uses alumimium nitride 
and boron nitride as a principal component will not have a possibility that a clearance may 
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occur between spacers, at the time of baking, even if the spacer arranged around the 
alumimium nitride mold goods which should be calcinated combines four rectangular things, 
since it hardly contracts at the time of baking. For this reason, by surrounding and calcinating 
alumimium nitride mold goods by the setter of such a spacer and the product made from a 
ceramic, control of the ambient atmosphere at the time of baking is attained, and the small 
alumimium nitride sintered compact of curvature and surface roughness can be obtained. 
[0016] When it was desirable to have used the ceramic sheep sintered compact which consists 
of 50 - 70 % of the weight of alumimium nitride, 50 - 30 % of the weight of boron nitride, and 
sintering acid as this spacer and the presentation of alumimium nitride became 90% of the 
weight or more, the crack occurred in the alumimium nitride sintered compact, and curvature 
and surface roughness became large. Moreover, when the presentation ratio of boron nitride 
became high rather than alumimium nitride, an alumimium nitride sintered compact with 
sufficient reinforcement was not able to be obtained. 

[0017] Moreover, since it does not contract even if it calcinates the once calcinated ceramic 
sintered compact again, if the spacer of the ceramic sintered compact which consists of 50 - 
100 % of the weight of alumimium nitride, 50 - 0 % of the weight of boron nitride, and sintering 
acid is used, even if it combines four rectangular things, there will be no possibility that a 
clearance may occur between spacers, at the time of baking. Therefore, also in this case, 
control of the ambient atmosphere at the time of baking of alumimium nitride mold goods is 
attained, and can make small the curvature and surface roughness of an alumimium nitride 
sintered compact. 

[0018] And in the approach of this invention, the spacer of the ceramic sheep sintered compact 
which uses alumimium nitride and boron nitride as a principal component in this way can also 
be used as a spacer at the time of baking on and after next time, without making useless the 
spacer of the ceramic sintered compact produced as a result, when alumimium nitride mold 
goods are calcinated using the spacer of a ceramic sheep sintered compact since the spacer 
of a ceramic sintered compact can also be used. Therefore, it is not necessary to use a new 
spacer for every baking batch of alumimium nitride mold goods, it is begun from the condition 
of a ceramic sheep sintered compact to use 1 set of spacers, even if it becomes a sintered 
compact, it can be used repeatedly, and baking cost of a ceramic sintered compact can be 
made cheap. 

[0019] On the other hand, although welding will arise between a setter and a ceramic sintered 
compact if the setter of alumimium nitride is used, by using the setter made from boron nitride, 
welding with a ceramic sintered compact can be prevented and the small alumimium nitride 
substrate of curvature and surface roughness can be obtained. 

[0020] Moreover, in order to prevent welding with a ceramic sintered compact, welding can be 
prevented even if it uses the product made from boron nitride, then the setter who covered the 
alumimium nitride sintered compact with boron nitride only for the setter front face which 
touches the alumimium nitride mold goods which should be calcinated, since it is good. 
[0021] Or even if it uses the setter who consists of a ceramic sintered compact which consists 
of alumimium nitride 50 - 90 weight sections, boron nitride 50-10 weight sections, and 
sintering acid, the welding of a setter and a ceramic sintered compact can be prevented. 
[0022] 

[Example] In calcinating the alumimium nitride mold goods of the shape of a substrate which 
uses alumimium nitride as a principal component by the approach of this invention, the 
perimeter of alumimium nitride mold goods is surrounded with the spacer made from a ceramic 
which uses alumimium nitride (AIN) and boron nitride (BN) as a principal component, and 
further, the upper and lower sides of alumimium nitride mold goods and a spacer are inserted 
by the setter made from a ceramic, and it calcinates in a furnace. 

[0023] Here, although a ceramic sheep sintered compact (the Green Plastic solid, temporary- 
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quenching object) is sufficient as the spacer to be used and a ceramic sintered compact is 
sufficient as it, the thing of the presentation from which the boron nitride which is a principal 
component does not become more excessive than alumimium nitride is used for it. 
[0024] That is, in the case of the spacer of a ceramic sheep sintered compact, what consists of 
50 - 70 % of the weight of alumimium nitride, 50 - 30 % of the weight of boron nitride, and 
sintering acid, such as a small amount of yttrium oxide (Y203), is used. If the presentation of 
alumimium nitride exceeds 90 % of the weight, since a crack will occur in a ceramic sintered 
compact and a defective will be generated like the after-mentioned, the presentation of 
alumimium nitride has 70 or less desirable % of the weight. When boron nitride becomes larger 
than 50 % of the weight, it becomes impossible moreover, to obtain the alumimium nitride 
sintered compact which has sufficient reinforcement. 

[0025] Moreover, in using the spacer of a ceramic sintered compact, the thing of a presentation 
wide range than a ceramic sheep sintered compact can be used, and it uses what consists of 
50 - 1 00 % of the weight of alumimium nitride, 50 - 0 % of the weight of boron nitride, and 
sintering acid, such as a small amount of yttrium oxide. Therefore, in the case of the spacer of 
a ceramic sintered compact, even if it uses only alumimium nitride as a principal component, it 
does not interfere. 

[0026] Furthermore, in order to prevent welding with an alumimium nitride sintered compact, it 
is good to use the setter of the ceramic sintering plate which uses boron nitride as a principal 
component. In the case of the setter of alumimium nitride, although welding is produced 
between the calcinated ceramic sintered compacts, if the setter of boron nitride is used, 
welding with a ceramic sintered compact can be prevented. Moreover, since what is necessary 
is just to be able to prevent the welding in a front face, what did not need to form the whole by 
boron nitride and covered the front face of an alumimium nitride plate with boron nitride may be 
used. 

[0027] Or even if it uses as a setter the ceramic sintering plate which consists of 50 - 90 % of 
the weight of alumimium nitride, 50-10 % of the weight of boron nitride, and sintering acid, 
welding with a ceramic sintered compact can be prevented. If it uses the thing same as this 
setter^s sintering acid as the sintering acid of the alumimium nitride mold goods which it is 
going to calcinate in using the setter who uses alumimium nitride and boron nitride as a 
principal component, ordinary pressure sintering will be attained and it will become 
advantageous in cost. 

[0028] As a deer is carried out and it is shown in drawing 2 (a) and (b) at the time of baking, 
the alumimium nitride mold goods 1 are placed on the setters 3, such as boron nitride, a 
spacer 2 is arranged around the alumimium nitride mold goods 1, the alumimium nitride mold 
goods 1 are surrounded, the setters 3, such as boron nitride, are further piled up on the 
alumimium nitride mold goods 1 and a spacer 2, and it calcinates in a furnace in this condition. 
[0029] In this way, the alumimium nitride mold goods which it is going to calcinate may be the 
alumimium nitride Green Plastic solids after piercing and carrying out a debinder from a green 
sheet, or may be alumimium nitride temporary-quenching objects once preliminary baking was 
carried out. That is, the manufacture approach of the alumimium nitride sintered compact by 
this invention may be the case where actual baking is carried out not only when carrying out 
direct book baking but after preliminary baking. 

[0030] Thus, if alumimium nitride mold goods are surrounded and calcinated with a spacer, 
even when the perimeter of alumimium nitride mold goods is surrounded combining the spacer 
which carried out direct tabular [ four ], a clearance cannot occur between spacers, control of 
the ambient atmosphere around alumimium nitride mold goods can be ensured, and the good 
small ceramic sintered compact of curvature or surface roughness can be calcinated. 
[0031] Moreover, as a spacer, the spacer or the spacer of a ceramic sintered compact of a 
ceramic sheep sintered compact may be used, and since the permissible presentation range is 
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wide, the direction of the spacer of a ceramic sintered compact produces the spacer of a 
ceramic sheep sintered compact, and calcinates alumimium nitride mold goods using the 
spacer of this ceramic sheep sintered compact. Since the spacer of a ceramic sheep sintered 
compact is calcinated and the spacer of a ceramic sintered compact arises at this time, if 
alumimium nitride mold goods are calcinated from that degree using the spacer of this ceramic 
sintered compact, a spacer can be repeatedly used until this spacer breaks, a spacer can be 
rationally used now, and cost will become cheap. 

[0032] Hereafter, the concrete example of this invention is explained with the example of a 
comparison. 

(Example 1) As the following table 1 is shown in the "spacer" column of an example 1 50 % of 
the weight and boron nitride (BN) powder are mixed for alumimium nitride (AIN) powder at 50% 
of the weight of a rate. Furthermore, to this mixed powder, yttrium oxide (Y203) powder was 
mixed so that it might become with 1 % of the weight of a rate (99 % of the weight of therefore, 
mixed powder of AIN and BN), the organic binder was added further, and this was kneaded, it 
fabricated with a thickness of 0.65mm in the shape of a sheet, and the green sheet was 
obtained. 

[0033] Subsequently, a part of this green sheet was pierced in 62mm long and a 3mm wide 
rectangle, and two or more spacers 2 with the shape of a green sheet were obtained. 
[0034] Next, after piercing several ten remaining parts of the above-mentioned green sheet to 
70mm long and 70mm wide, you made it stick ten sheets at a time by pressure in piles, 
respectively. After heat-treating this sticking-by-pressure object at 550 degrees C in air for 2 
hours and carrying out scattering combustion of the binder, it calcinated at 1900 degrees C in 
nitrogen-gas-atmosphere mind for 5 hours, in this way, the obtained ceramic sintered compact 
~ the sandpaper of the roughness of #1000 ~ surface polish ~ carrying out vertical - the side 
~ the form was prepared to 65mm each and square tabular with a thickness of 5mm, and the 
setter 3 was produced. 

[0035] On the other hand, after carrying out addition mixing of 1% of the weight of oxidization 
yttrium powder, and the organic binder at alumimium nitride powder, this was fabricated with a 
thickness of 0.8mm in the shape of a sheet. Subsequently, a part of this green sheet was 
pierced to 60mm long and 60mm wide, and two or more alumimium nitride mold goods 1 with 
the shape of a green sheet were obtained. 

[0036] Then, both the alumimium nitride mold goods 1 with the shape of this green sheet and 
the spacer 2 with the shape of an above green sheet were heat-treated at 550 degrees C in air 
for 2 hours, and scattering baking of the binder was carried out. Subsequently, as shown in 
drawing 1 , two or more alumimium nitride mold goods 1 of the shape of a green sheet which 
dispersed the binder were put on the top-face center section of the above-mentioned setter 3 
who has the same presentation as a spacer 2 in piles, two or more spacers 2 of the shape of a 
green sheet which dispersed the binder as the alumimium nitride mold goods 1 were 
surrounded [ shape ] were placed in piles, and the above-mentioned setter 3 was further 
carried also on these. Preliminary baking of the alumimium nitride mold goods 1 and the 
spacer 2 was carried out at 1300 degrees C into nitrogen-gas-atmosphere mind by this 
condition for 1 hour. In addition, preliminary baking is performed for preventing that a crack 
arises in alumimium nitride mold goods, in case it inserts one alumimium nitride mold goods at 
a time among setters 3 at the time of this baking. 

[0037] Furthermore, as shown in drawin g 2 (a) and (b), the alumimium nitride mold goods 1 of 
one sheet by which preliminary baking was carried out are put on the top face of the above- 
mentioned setter 3 who has the same presentation as a spacer 2. With four spacers 2 by 
which preliminary baking was carried out, the perimeter of the alumimium nitride mold goods 1 
is surrounded so that there may be no clearance. The above-mentioned setter 3 was further 
carried on these, the alumimium nitride mold goods 1 were closed, it calcinated at 1850 
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degrees C in nitrogen by this condition for 5 hours, and the alumimium nitride sintered compact 
made into the object was obtained. 

[0038] (Example 2) The spacer 2 of an example 1 and the spacer 2 of the shape of a green 
sheet of the same presentation and the same dimension were obtained like the example 1 . 
The setter 3 used the boron nitride substrate of a commercial item. Moreover, the alumimium 
nitride mold goods 1 of the shape of a green sheet of the presentation same as alumimium 
nitride mold goods 1 before preliminary baking as having used in the example 1 and the same 
dimension were prepared. 

[0039] Then, debinder processing of the green sheet-like alumimium nitride mold goods 1 and 
the green sheet-like spacer 2 was carried out on the same conditions as an example 1. 
Subsequently, as shown in drawing 1 , two or more alumimium nitride mold goods 1 of the 
shape of a green sheet which dispersed the binder were put on the top-face center section of 
the setter 3 made from commercial boron nitride in piles, two or more spacers 2 of the shape 
of a green sheet which dispersed the binder as the alumimium nitride mold goods 1 were 
surrounded [ shape ] were placed in piles, and the setter 3 of further the product made from 
commercial boron nitride was carried also on these. Preliminary baking of the alumimium 
nitride mold goods 1 and the spacer 2 was carried out under the same conditions as an 
example 1 in this condition. 

[0040] Furthermore, as shown in drawin g 2 (a) and (b), the alumimium nitride mold goods 1 of 
one sheet by which preliminary baking was carried out are put on the top face of the setter 3 
made from commercial boron nitride. With four spacers 2 by which preliminary baking was 
carried out, the perimeter of the alumimium nitride mold goods 1 is surrounded so that there 
may be no clearance. The setter 3 made from commercial boron nitride was further carried on 
these, the alumimium nitride mold goods 1 were closed, the alumimium nitride mold goods 1 
were calcinated in this condition, and the alumimium nitride sintered compact made into the 
object was obtained. The baking conditions at this time were performed on the same 
conditions as an example 1. 

[0041] (Example 3) In the process of this baking, the spacer 2 of the ceramic sintered compact 
obtained as a result of this baking process of the above-mentioned example 1 was used. 
Moreover, the setter 3 of the same presentation as a spacer 2, i.e., the same setter as having 
used in the example 1, was used for this baking of the alumimium nitride mold goods 1. 
[0042] The alumimium nitride mold goods of the shape of a green sheet after preliminary 
baking obtained in the example 1 as alumimium nitride mold goods 1 were prepared. That is, 
in the example 1 , debinder processing was carried out with the green sheet-like spacer 2, and 
the same thing as the alumimium nitride mold goods 1 by which preliminary baking was carried 
out was prepared further. 

[0043] Then, as shown in drawing 2 (a) and (b), the alumimium nitride mold goods 1 of one 
sheet after preliminary baking prepared for the top face of the above-mentioned setter 3 of the 
same presentation as a spacer 2 are placed. With four spacers 2 of a ceramic sintered 
compact, the perimeter of the alumimium nitride mold goods 1 is surrounded so that there may 
be no clearance. The above-mentioned setter 3 was further carried on these, the alumimium 
nitride mold goods 1 were closed, the alumimium nitride mold goods 1 were calcinated in the 
same conditions as an example 1 in this condition, and the alumimium nitride sintered compact 
made into the object was obtained. 

[0044] (Example 4) In the process of this baking, the spacer 2 of the ceramic sintered compact 
obtained as a result of this baking process of the above-mentioned example 2 was used. 
Moreover, the boron nitride substrate of a commercial item was used as a setter 3. That is, the 
same setter 3 as having used in the example 2 was used. 

[0045] The same thing as the alumimium nitride mold goods of the shape of a green sheet 
after preliminary baking used in the example 2 as alumimium nitride mold goods 1 was 
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prepared. That is, in the example 2, the same thing as the alumimium nitride mold goods 1 by 
which debinder processing was carried out with the green sheet-like spacer 2, and preliminary 
baking was carried out using the setter 3 of further the spacer 2 behind a debinder and the 
product made from commercial boron nitride was prepared. 

[0046] Then, as shown in drawing 2 (a) and (b), the alumimium nitride mold goods 1 of one 
sheet after preliminary baking prepared for the top face of the setter 3 made from commercial 
boron nitride are placed. With four spacers 2 of a ceramic sintered compact, the perimeter of 
the alumimium nitride mold goods 1 is surrounded so that there may be no clearance. The 
setter 3 made from commercial boron nitride was further carried on these, the alumimium 
nitride mold goods 1 were closed, the alumimium nitride mold goods 1 were calcinated in the 
same conditions as an example 1 in this condition, and the alumimium nitride sintered compact 
made into the object was obtained. 

[0047] (Example 5) As the following table 1 is shown in the "spacer" column of an example 5 
70 % of the weight and boron nitride (BN) powder are mixed for alumimium nitride (AIN) 
powder at 30% of the weight of a rate. Furthermore, to this mixed powder, yttrium oxide 
(Y203) powder was mixed so that it might become with 1 % of the weight of a rate (99 % of the 
weight of therefore, mixed powder of AIN and BN), the organic binder was added further, and 
this was kneaded, it fabricated with a thickness of 0.65mm in the shape of a sheet, and the 
green sheet was obtained. 

[0048] Subsequently, a part of this green sheet was pierced in 62mm long and a 3mm wide 
rectangle, and two or more spacers 2 with the shape of a green sheet were obtained. 
[0049] next, pass processes, such as sticking by pressure, a debinder, baking, and surface 
polish, similarly under the same conditions as the case of an example 1 after piercing several 
ten remaining parts of the above-mentioned green sheet to 70mm long and 70mm wide ~ 
vertical - the side ~ the square tabular setter 3 with 65mm [ each ] and a thickness of 5mm 
was produced. 

[0050] Moreover, the thing of the presentation same as alumimium nitride mold goods 1 of the 
shape of a green sheet before preliminary baking as having used in the example 1 and the 
same dimension was used. 

[0051] Then, debinder processing of the alumimium nitride mold goods 1 with the shape of this 
green sheet and the spacer 2 with the shape of a green sheet was simultaneously carried out 
under the same conditions as an example 1 . Subsequently, as shown in drawing 1 , two or 
more alumimium nitride mold goods 1 of the shape of a green sheet which dispersed the 
binder were put on the top-face center section of the above-mentioned setter 3 who has the 
same presentation as a spacer 2 in piles, two or more spacers 2 of the shape of a green sheet 
which dispersed the binder as the alumimium nitride mold goods 1 were surrounded [ shape ] 
were placed in piles, and the above-mentioned setter 3 of the same presentation as a spacer 2 
was further carried also on these. Preliminary baking of the alumimium nitride mold goods 1 
and the spacer 2 was carried out under the same conditions as an example 1 in this condition. 
[0052] Furthermore, as shown in drawing 2 (a) and (b), the alumimium nitride mold goods 1 of 
one sheet by which preliminary baking was carried out are put on the top face of the above- 
mentioned setter 3 who has the same presentation as a spacer 2. With four spacers 2 by 
which preliminary baking was carried out, the perimeter of the alumimium nitride mold goods 1 
is surrounded so that there may be no clearance. The above-mentioned setter 3 was further 
carried on these, the alumimium nitride mold goods 1 were closed, the alumimium nitride 
Plastic solid was calcinated on the same conditions as an example 1 by this condition, and the 
alumimium nitride sintered compact made into the object was obtained. 
(Example 6) The spacer 2 of an example 5 and the spacer 2 of the shape of a green sheet of 
the same presentation and the same dimension were obtained like the example 5. The setter 3 
used the boron nitride substrate of a commercial item. Moreover, the alumimium nitride mold 
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goods 1 of the shape of a green sheet of the presentation same as alumimium nitride nnold 
goods 1 before preliminary baking as having used in the example 1 and the same dimension 
were prepared. 

[0053] Then, debinder processing of the green sheet-like alumimium nitride mold goods 1 and 
the green sheet-like spacer 2 was carried out on the same conditions as an example 1. 
Subsequently, as shown in drawing 1 , two or more alumimium nitride mold goods 1 of the 
shape of a green sheet which dispersed the binder were put on the top-face center section of 
the setter 3 made from commercial boron nitride in piles, two or more spacers 2 of the shape 
of a green sheet which dispersed the binder as the alumimium nitride mold goods 1 were 
surrounded [ shape ] were placed in piles, and the setter 3 of further the product made from 
commercial boron nitride was carried also on these. Preliminary baking of the alumimium 
nitride mold goods 1 and the spacer 2 was carried out under the same conditions as an 
example 1 in this condition. 

[0054] Furthermore, as shown in drawin g 2 (a) and (b), the alumimium nitride mold goods 1 of 
one sheet by which preliminary baking was carried out are put on the top face of the setter 3 
made from commercial boron nitride. With four spacers 2 by which preliminary baking was 
carried out, the perimeter of the alumimium nitride mold goods 1 is surrounded so that there 
may be no clearance. The setter 3 made from commercial boron nitride was further carried on 
these, the alumimium nitride mold goods 1 were closed, the alumimium nitride mold goods 1 
were calcinated in this condition, and the alumimium nitride sintered compact made into the 
object was obtained. The baking conditions at this time were performed on the same 
conditions as an example 1 . 

[0055] (Example 7) In the process of this baking, the spacer 2 of the ceramic sintered compact 
obtained as a result of this baking process of the above-mentioned example 5 was used. 
Moreover, the setter 3 3 of the same presentation as a spacer 2, i.e., the same setter as 
having used in the example 5, was used for this baking of the alumimium nitride mold goods 1. 

[0056] The alumimium nitride mold goods 1 of the shape of a green sheet after preliminary 
baking obtained in the example 5 as alumimium nitride mold goods 1 were prepared. That is, 
in the example 5, debinder processing was carried out with the green sheet-like spacer 2, and 
the same thing as the alumimium nitride mold goods 1 by which preliminary baking was carried 
out was prepared further. 

[0057] Then, as shown in drawing 2 (a) and (b), the alumimium nitride mold goods 1 of one 
sheet after preliminary baking prepared for the top face of the above-mentioned setter 3 of the 
same presentation as a spacer 2 are placed. With four spacers 2 of a ceramic sintered 
compact, the perimeter of the alumimium nitride mold goods 1 is surrounded so that there may 
be no clearance. The above-mentioned setter 3 was further carried on these, the alumimium 
nitride mold goods 1 were closed, the alumimium nitride mold goods 1 were calcinated in the 
same conditions as an example 1 in this condition, and the alumimium nitride sintered compact 
made into the object was obtained. 

[0058] (Example 8) In the process of this baking, the spacer 2 of the ceramic sintered compact 
obtained as a result of this baking process of the above-mentioned example 6 was used. 
Moreover, the boron nitride substrate of a commercial item was used as a setter 3. 
[0059] The same thing as the alumimium nitride mold goods 1 of the shape of a green sheet 
after preliminary baking used in the example 6 as alumimium nitride mold goods 1 was 
prepared. That is, in the example 6, the same thing as the alumimium nitride mold goods 1 by 
which debinder processing was carried out with the green sheet-like spacer 2, and preliminary 
baking was carried out using the setter 3 of further the spacer 2 behind a debinder and the 
product made from commercial boron nitride was prepared. 

[0060] Then, as shown in drawing 2 (a) and (b), the alumimium nitride mold goods 1 of one 
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sheet after preliminary baking prepared for the top face of the setter 3 made from commercial 
boron nitride are placed. With four spacers 2 of a ceramic sintered compact, the perimeter of 
the alumimium nitride mold goods 1 is surrounded so that there may be no clearance. The 
setter 3 made from commercial boron nitride was further carried on these, the alumimium 
nitride mold goods 1 were closed, the alumimium nitride mold goods 1 were calcinated in the 
same conditions as an example 1 in this condition, and the alumimium nitride sintered compact 
made into the object was obtained. 

(Example 1 of a comparison) As the following table 1 is shown in the "spacer" column of the 
example 1 of a comparison 90 % of the weight and boron nitride (BN) powder are mixed for 
alumimium nitride (AIN) powder at 10% of the weight of a rate. Furthermore, to this mixed 
powder, yttrium oxide (Y203) powder was mixed so that it might become with 1% of the weight 
of a rate (99 % of the weight of therefore, mixed powder of AIN and BN), the organic binder 
was added further, and this was kneaded, it fabricated with a thickness of 0.65mm in the 
shape of a sheet, and the green sheet was obtained. 

[0061] Subsequently, a part of this green sheet was pierced in 62mm long and a 3mm wide 
rectangle, and two or more spacers 2 with the shape of a green sheet were obtained. 
[0062] next, pass processes, such as sticking by pressure, a debinder, baking, and surface 
polish, similarly under the same conditions as the case of an example 1 after piercing several 
ten remaining parts of the above-mentioned green sheet to 70mm long and 70mm wide -- 
vertical - the side - the square tabular setter 3 with 65mm [ each ] and a thickness of 5mm 
was produced. 

[0063] Moreover, the thing of the presentation same as alumimium nitride mold goods 1 of the 
shape of a green sheet before preliminary baking as having used in the example 1 and the 
same dimension was used. 

[0064] Then, debinder processing of the alumimium nitride mold goods 1 with the shape of this 
green sheet and the spacer 2 with the shape of a green sheet was simultaneously carried out 
under the same conditions as an example 1 . Subsequently, as shown in drawin g 1 , two or 
more alumimium nitride mold goods 1 of the shape of a green sheet which dispersed the 
binder were put on the top-face center section of the above-mentioned setter 3 who has the 
same presentation as a spacer 2 in piles, two or more spacers 2 of the shape of a green sheet 
which dispersed the binder as the alumimium nitride mold goods 1 were surrounded [ shape ] 
were placed in piles, and the above-mentioned setter 3 of the same presentation as a spacer 2 
was further carried also on these. Preliminary baking of the alumimium nitride mold goods 1 
and the spacer 2 was carried out under the same conditions as an example 1 in this condition. 
[0065] Furthermore, as shown in drawing 2 (a) and (b), the alumimium nitride mold goods 1 of 
one sheet by which preliminary baking was carried out are put on the top face of the above- 
mentioned setter 3 who has the same presentation as a spacer 2. With four spacers 2 by 
which preliminary baking was carried out, the perimeter of the alumimium nitride mold goods 1 
is surrounded so that there may be no clearance. The above-mentioned setter 3 was further 
carried on these, the alumimium nitride mold goods 1 were closed, the alumimium nitride 
Plastic solid was calcinated on the same conditions as an example 1 by this condition, and the 
alumimium nitride sintered compact made into the object was obtained. 
(Example 2 of a comparison) The spacer 2 of the example 1 of a comparison and the spacer 2 
of the shape of a green sheet of the same presentation and the same dimension were 
obtained like the example 1 of a comparison. The setter 3 used the boron nitride substrate of a 
commercial item. Moreover, the alumimium nitride mold goods 1 of the shape of a green sheet 
of the presentation same as alumimium nitride mold goods 1 before preliminary baking as 
having used in the example 1 and the same dimension were prepared. 
[0066] Then, debinder processing of the green sheet-like alumimium nitride mold goods 1 and 
the green sheet-like spacer 2 was carried out on the same conditions as an example 1. 
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Subsequently, as shown in drawing 1 , two or nnore alumimium nitride nnold goods 1 of the 
shape of a green sheet which dispersed the binder were put on the top-face center section of 
the setter 3 made from commercial boron nitride in piles, two or more spacers 2 of the shape 
of a green sheet which dispersed the binder as the alumimium nitride mold goods 1 were 
surrounded [ shape ] were placed in piles, and the setter 3 of further the product made from 
commercial boron nitride was carried also on these. Preliminary baking of the alumimium 
nitride mold goods 1 and the spacer 2 was carried out under the same conditions as an 
example 1 in this condition. 

[0067] Furthermore, as shown in drawin g 2 (a) and (b), the alumimium nitride mold goods 1 of 
one sheet by which preliminary baking was carried out are put on the top face of the setter 3 
made from commercial boron nitride. With four spacers 2 by which preliminary baking was 
carried out, the perimeter of the alumimium nitride mold goods 1 is surrounded so that there 
may be no clearance. The setter 3 made from commercial boron nitride was further carried on 
these, the alumimium nitride mold goods 1 were closed, the alumimium nitride mold goods 1 
were calcinated in this condition, and the alumimium nitride sintered compact made into the 
object was obtained. The baking conditions at this time were performed on the same 
conditions as an example 1 . 

[0068] (Example 9) In the process of this baking, the spacer 2 of the ceramic sintered compact 
obtained as a result of this baking process of the above-mentioned example 1 of a comparison 
was used. Moreover, the setter 3 3 of the same presentation as a spacer 2, i.e., the same 
setter as having used in the example 1 of a comparison, was used for this baking of the 
alumimium nitride mold goods 1. 

[0069] The alumimium nitride mold goods 1 of the shape of a green sheet after preliminary 
baking obtained in the example 1 of a comparison as alumimium nitride mold goods 1 were 
prepared. That is, in the example 1 of a comparison, debinder processing was carried out with 
the green sheet-like spacer 2, and the same thing as the alumimium nitride mold goods 1 by 
which preliminary baking was carried out was prepared further. 

[0070] Then, as shown in drawing 2 (a) and (b), the alumimium nitride mold goods 1 of one 
sheet after preliminary baking prepared for the top face of the above-mentioned setter 3 of the 
same presentation as a spacer 2 are placed. With four spacers 2 of a ceramic sintered 
compact, the perimeter of the alumimium nitride mold goods 1 is surrounded so that there may 
be no clearance. The above-mentioned setter 3 was further carried on these, the alumimium 
nitride mold goods 1 were closed, the alumimium nitride mold goods 1 were calcinated in the 
same conditions as an example 1 in this condition, and the alumimium nitride sintered compact 
made into the object was obtained. 

[0071] (Example 10) In the process of this baking, the spacer 2 of the ceramic sintered 
compact obtained as a result of this baking process of the above-mentioned example 2 of a 
comparison was used. Moreover, the boron nitride substrate of a commercial item was used as 
a setter 3. 

[0072] The same thing as the alumimium nitride mold goods 1 of the shape of a green sheet 
after preliminary baking used in the example 2 of a comparison as alumimium nitride mold 
goods 1 was prepared. That is, in the example 6, the same thing as the alumimium nitride 
mold goods 1 by which debinder processing was carried out with the green sheet-like spacer 
2, and preliminary baking was carried out using the setter 3 of further the spacer 2 behind a 
debinder and the product made from commercial boron nitride was prepared. 
[0073] Then, as shown in drawing 2 (a) and (b), the alumimium nitride mold goods 1 of one 
sheet after preliminary baking prepared for the top face of the setter 3 made from commercial 
boron nitride are placed. With four spacers 2 of a ceramic sintered compact, the perimeter of 
the alumimium nitride mold goods 1 is surrounded so that there may be no clearance. The 
setter 3 made from commercial boron nitride was further carried on these, the alumimium 
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nitride mold goods 1 were closed, the alumimium nitride mold goods 1 were calcinated in the 
same conditions as an example 1 in this condition, and the alumimium nitride sintered compact 
made into the object was obtained. 

(Example 3 of a comparison) As the following table 1 was shown in the "spacer" column of the 
example 3 of a comparison, 99 % of the weight and oxidization yttrium (Y203) powder were 
mixed for alumimium nitride (AIN) powder at 1% of the weight of a rate, and the organic binder 
was added further, and this was kneaded, it fabricated with a thickness of 0.65mm in the 
shape of a sheet, and the green sheet was obtained. 

[0074] Subsequently, a part of this green sheet was pierced in 62mm long and a 3mm wide 
rectangle, and two or more spacers 2 with the shape of a green sheet were obtained. 
[0075] next, pass processes, such as sticking by pressure, a debinder, baking, and surface 
polish, similarly under the same conditions as the case of an example 1 after piercing several 
ten remaining parts of the above-mentioned green sheet to 70mm long and 70mm wide 
vertical - the side -- the square tabular setter 3 with 65mm [ each ] and a thickness of 5mm 
was produced. 

[0076] Moreover, the thing of the presentation same as alumimium nitride mold goods 1 of the 
shape of a green sheet before preliminary baking as having used in the example 1 and the 
same dimension was used. 

[0077] Then, debinder processing of the alumimium nitride mold goods 1 with the shape of this 
green sheet and the spacer 2 with the shape of a green sheet was simultaneously carried out 
under the same conditions as an example 1 . Subsequently, as shown in drawing 1 , two or 
more alumimium nitride mold goods 1 of the shape of a green sheet which dispersed the 
binder were put on the top-face center section of the above-mentioned setter 3 who has the 
same presentation as a spacer 2 in piles, two or more spacers 2 of the shape of a green sheet 
which dispersed the binder as the alumimium nitride mold goods 1 were surrounded [ shape ] 
were placed in piles, and the above-mentioned setter 3 of the same presentation as a spacer 2 
was further carried also on these. Preliminary baking of the alumimium nitride mold goods 1 
and the spacer 2 was carried out under the same conditions as an example 1 in this condition. 
[0078] Furthermore, as shown in drawing 2 (a) and (b), the alumimium nitride mold goods 1 of 
one sheet by which preliminary baking was carried out are put on the top face of the above- 
mentioned setter 3 who has the same presentation as a spacer 2. With four spacers 2 by 
which preliminary baking was carried out, the perimeter of the alumimium nitride mold goods 1 
is surrounded so that there may be no clearance. The above-mentioned setter 3 was further 
carried on these, the alumimium nitride mold goods 1 were closed, the alumimium nitride 
Plastic solid was calcinated on the same conditions as an example 1 by this condition, and the 
alumimium nitride sintered compact made into the object was obtained. 
(Example 4 of a comparison) The spacer 2 of the example 3 of a comparison and the spacer 2 
of the shape of a green sheet of the same presentation and the same dimension were 
obtained like the example 3 of a comparison. The setter 3 used the boron nitride substrate of a 
commercial item. Moreover, the alumimium nitride mold goods 1 of the shape of a green sheet 
of the presentation same as alumimium nitride mold goods 1 before preliminary baking as 
having used in the example 1 and the same dimension were prepared. 
[0079] Then, debinder processing of the green sheet-like alumimium nitride mold goods 1 and 
the green sheet-like spacer 2 was carried out on the same conditions as an example 1. 
Subsequently, as shown in drawing 1 , two or more alumimium nitride mold goods 1 of the 
shape of a green sheet which dispersed the binder were put on the top-face center section of 
the setter 3 made from commercial boron nitride in piles, two or more spacers 2 of the shape 
of a green sheet which dispersed the binder as the alumimium nitride mold goods 1 were 
surrounded [ shape ] were placed in piles, and the setter 3 of further the product made from 
commercial boron nitride was carried also on these. Preliminary baking of the alumimium 
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nitride mold goods 1 and the spacer 2 was carried out under the same conditions as an 
example 1 in this condition. 

[0080] Furthermore, as shown in drawing 2 (a) and (b), the alumimium nitride mold goods 1 of 
one sheet by which preliminary baking was carried out are put on the top face of the setter 3 
made from commercial boron nitride. With four spacers 2 by which preliminary baking was 
carried out, the perimeter of the alumimium nitride mold goods 1 is surrounded so that there 
may be no clearance. The setter 3 made from commercial boron nitride was further carried on 
these, the alumimium nitride mold goods 1 were closed, the alumimium nitride mold goods 1 
were calcinated in this condition, and the alumimium nitride sintered compact made into the 
object was obtained. The baking conditions at this time were performed on the same 
conditions as an example 1. 

[0081] (Example 11) In the process of this baking, the spacer 2 of the ceramic sintered 
compact obtained as a result of this baking process of the above-mentioned example 3 of a 
comparison was used. Moreover, the setter 3 3 of the same presentation as a spacer 2, i.e., 
the same setter as having used in the example 3 of a comparison, was used for this baking of 
the alumimium nitride mold goods 1. 

[0082] The alumimium nitride mold goods 1 of the shape of a green sheet after preliminary 
baking obtained in the example 3 of a comparison as alumimium nitride mold goods 1 were 
prepared. That is, in the example 3 of a comparison, debinder processing was carried out with 
the green sheet-like spacer 2, and the same thing as the alumimium nitride mold goods 1 by 
which preliminary baking was carried out was prepared further. 

[0083] Then, as shown in drawing 2 (a) and (b), the alumimium nitride mold goods 1 of one 
sheet after preliminary baking prepared for the top face of the above-mentioned setter 3 of the 
same presentation as a spacer 2 are placed. With four spacers 2 of a ceramic sintered 
compact, the perimeter of the alumimium nitride mold goods 1 is surrounded so that there may 
be no clearance. The above-mentioned setter 3 was further carried on these, the alumimium 
nitride mold goods 1 were closed, the alumimium nitride mold goods 1 were calcinated in the 
same conditions as an example 1 in this condition, and the alumimium nitride sintered compact 
made into the object was obtained. 

[0084] (Example 12) In the process of this baking, the spacer 2 of the ceramic sintered 
compact obtained as a result of this baking process of the above-mentioned example 4 of a 
comparison was used. Moreover, the boron nitride substrate of a commercial item was used as 
a setter 3. 

[0085] The same thing as the alumimium nitride mold goods 1 of the shape of a green sheet 
after preliminary baking used in the example 4 of a comparison as alumimium nitride mold 
goods 1 was prepared. That is, in the example 4 of a comparison, the same thing as the 
alumimium nitride mold goods 1 by which debinder processing was carried out with the green 
sheet-like spacer 2, and preliminary baking was carried out using the setter 3 of further the 
spacer 2 behind a debinder and the product made from commercial boron nitride was 
prepared. 

[0086] Then, as shown in drawing 2 (a) and (b), the alumimium nitride mold goods 1 of one 
sheet after preliminary baking prepared for the top face of the setter 3 made from commercial 
boron nitride are placed. With four spacers 2 of a ceramic sintered compact, the perimeter of 
the alumimium nitride mold goods 1 is surrounded so that there may be no clearance. The 
setter 3 made from commercial boron nitride was further carried on these, the alumimium 
nitride mold goods 1 were closed, the alumimium nitride mold goods 1 were calcinated in the 
same conditions as an example 1 in this condition, and the alumimium nitride sintered compact 
made into the object was obtained. 

[0087] (The curvature of an alumimium nitride sintered compact, and measurement result of 
surface roughness) About each alumimium nitride sintered compact of the examples 1-12 
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acquired in this way and the examples 1-4 of a comparison, the curvature (micrometer/inch) 
and surface roughness Ra (micrometer) which were generated after sintering, respectively 
were measured. This result is shown in a table 1 with a presentation thru/or class of the spacer 
in each examples 1-12 and the examples 1-4 of a comparison, and setter. 
[0088] 

[A table 1] 
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[0089] As shown in a table 1 , about the thing measurable in the curvature of the alumimium 
nitride sintered compact of the examples 1-4 of a comparison, the curvature of the alumimium 
nitride of each examples 1-12 of this invention shows the very small value except for the 
example 1 1 to having been 120micrometers/inch or more compared with inch, 
18micrometers /or less, and the example of a comparison. Moreover, about the thing 
measurable in surface roughness Ra of the alumimium nitride sintered compact of the 
examples 1-4 of a comparison, surface roughness Ra of the alumimium nitride of each 
examples 1-12 of this invention showed 0.23 micrometers or less and a very small value 
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except for the example 1 1 to having been 0.44 micrometers or more. 

[0090] And generating of the crack by poor sintering was also seen in the examples 1 and 2 of 
a comparison, and measurement was impossible because of the crack according at the 
examples 3 and 4 of a comparison to poor sintering of the welding of a setter and an 
alumimium nitride sintered compact, or an alumimium nitride sintered compact. 
[0091] Moreover, if the examples 1 and 3 of this invention which used the thing of the 
presentation same as a setter as a spacer, and 5 grades are compared with the examples 2 
and 4 of this invention which used the setter made from boron nitride as a setter and 6 grades, 
in almost all cases, the direction at the time of using the setter made from boron nitride is 
excellent in property sides, such as curvature and surface roughness. On the other hand, 
when the thing of the presentation same as a setter as a spacer is used, since a spacer and a 
setter can be obtained from the same green sheet, there is an advantage that cost can be 
made cheap. But although the setter also became a product made from alumimium nitride and 
an alumimium nitride sintered compact and welding are produced in the example 1 1 at the 
time of this baking as a result of using the spacer of an alumimium nitride sintered compact, 
this can avoid welding by using the setter made from boron nitride etc. like an example 12 as a 
setter. 

[0092] In addition, although not indicated to a table 1, when it replaced with each setter used in 
each above-mentioned example or each example of a comparison and the commercial 
alumimium nitride substrate was used as a setter, in any case, welding was produced between 
the alumimium nitride sintered compact and the setter. 

[0093] Moreover, although not put on a table 1 , when the presentation of boron nitride was 
made larger than the presentation of alumimium nitride (that is, boron nitride was made larger 
than 50 % of the weight), a ceramic sintered compact with reinforcement sufficient by the 
above-mentioned manufacture approach was not able to be obtained. 
[0094] 

[Effect of the Invention] The spacer of the ceramic sheep sintered compact used for this 
invention and a ceramic sintered compact will not have a possibility that a clearance may occur 
between spacers, at the time of baking, even if the spacer arranged around the alumimium 
nitride mold goods which should be calcinated combines four rectangular things, since it hardly 
contracts at the time of baking. For this reason, by surrounding and calcinating alumimium 
nitride mold goods by the setter of such a spacer and the product made from a ceramic, 
control of the ambient atmosphere at the time of baking is attained, and the small alumimium 
nitride sintered compact of curvature and surface roughness can be obtained. 
[0095] And in the approach of this invention, the spacer of the ceramic sheep sintered compact 
which uses alumimium nitride and boron nitride as a principal component in this way can also 
be used as a spacer at the time of baking on and after next time, without making useless the 
spacer of the ceramic sintered compact produced as a result, when alumimium nitride mold 
goods are calcinated using the spacer of a ceramic sheep sintered compact since the spacer 
of a ceramic sintered compact can also be used. Therefore, it is not necessary to use a new 
spacer for every baking batch of alumimium nitride mold goods, it is begun from the condition 
of a ceramic sheep sintered compact to use 1 set of spacers, even if it becomes a sintered 
compact, it can be used repeatedly, and baking cost of a ceramic sintered compact can be 
made cheap. 

[0096] On the other hand, if the setter who uses as a principal component the setter covered 
with boron nitride in the product made from alumimium nitride or the front face or alumimium 
nitride, and boron nitride is used when welding arises between a setter and a ceramic sintered 
compact, welding with a ceramic sintered compact can be prevented and the small alumimium 
nitride substrate of curvature and surface roughness can be obtained. 
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[Translation done.] 
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